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OBSERVATION METHOD WITH ELECTRON 
BEAM 

CLAIM OF PRIORITY 

The present application claims priority from Japanese 
application JP 2006-279920 ?led on Oct. 13, 2006, the con 
tent of Which is hereby incorporated by reference into this 
application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method of observing 

patterns using a beam of electrons, and particularly to a 
method of observing a contact hole using a beam of electrons. 

2. Description of Related Art 
Japanese Patent Application Laid-open Publication No. 

2000-200579 describes a pre-charging method of observing a 
Workpiece by use of an electron microscope by positively 
charging the surface of the Workpiece. In the case of this 
method, a beam of electrons is irradiated on a Wider range in 
the surface of the Workpiece, or a beam of electrons is irradi 
ated on the Workpiece With a loWer magni?cation, for the 
purpose of enhancing the pre-charging effect. Japanese 
Patent Translation Publication No. 2002-524827 describes a 
method of continuously observing a Workpiece by an alter 
nate series of observations and setups in a case Where elec 
trostatic charge in a spot to be observed is changed by a beam 
of electrons Which is irradiated for observing the Workpiece 
or acquiring an image of the Workpiece. The setups are per 
formed for controlling a condition in Which the spot to be 
observed is electrostatically charged. To this end, the condi 
tions under Which a beam of electrons is irradiated on the spot 
to be observed are different from the observation conditions. 
According to this method of continuous observation, the set 
ups and observations need to be carried out alternately and 
repeatedly. This is because each of the setups performed by 
irradiating a beam of electrons so that the electrostatic charge 
of the spot to be observed, Which is generated While an image 
is being acquired, can be offset by the setups 

SUMMARY OF THE INVENTION 

In recent years, an inner diameter of each of contact holes 
becomes smaller in response to forming the patterns of each 
of semiconductor devices in a microscopic scale year after 
year. As a result, patterns each With a high aspect ratio (a ratio 
of the depth of a contact hole to the inner diameter thereof, a 
ratio obtained by dividing the depth by the inner diameter) 
need to be observed and measured more often than ever. In a 
conventional practice, the bottom of each contact hole With a 
higher aspect ratio is observed and measured after the surface 
of the Workpiece is electrostatically charged positively by 
pre-charging. A conventional type of pre-charging method is 
feasible in a case Where patterns each With a loWer aspect ratio 
are observed, or in a case Where patterns With a higher aspect 
ratio are observed only once. HoWever, the conventional type 
of pre-charging method is apt to negatively charge contact 
holes as a result of loWering the electrical potential of the 
electrostatically-charged spot to be observed once the obser 
vation starts. The bottoms of the respective patterns each With 
a higher aspect ratio in particular are capable of being 
observed only once even if the surface of the Workpiece is 
pre-charged. OtherWise, the bottoms of the respective pat 
terns each With a higher aspect ratio look differently after the 
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2 
observation is repeatedly carried out. This makes it impos 
sible to perform a stable observation or a stable dimensional 
measurement. 

The pre-charging effect can be enhanced by changing the 
accelerating voltages or the amounts of probe current, too. 
HoWever, if an observation and a measurement are carried out 
With a higher magni?cation by irradiating a beam of electrons 
on a narroWer range in the surface of the Workpiece, this 
reduces the pre-charging effect, and accordingly makes it 
dif?cult to observe the patterns repeatedly in some cases. As 
a result, a simple enhancement of the pre-charging effect 
alone cannot guarantee stable, repeated observation of the 
patterns because the pre-charging effect decreases depending 
on the conditions With Which to observe the patterns. This 
makes it impossible to observe the patterns repeatedly or 
stably in some cases. 
With this background taken into consideration, an object of 

the present invention is to provide a method Which makes it 
possible to observe patterns each With a higher aspect ratio 
repeatedly and stably by pre-charging. 

Decrease in the potential of the spot to be observed due to 
irradiation of a beam of electrons on a narroWer range With a 
higher magni?cation is conceivable as a factor for making it 
dif?cult to repeatedly observe the patterns each With a higher 
aspect ratio. In addition that the irradiation of a beam of 
electrons on a narroWer range With a higher magni?cation 
decreases the potential of the spot to be observed, this obser 
vation method further decreases the potential because sec 
ondary electrons are apt to be pushed back to the Workpiece. 
Finally, the sideWall and bottom of each of the patterns 
become negatively charged. Once the spot to be observed 
becomes stable While negatively charged, secondary elec 
trons generated from the bottom of each of the patterns are 
incapable of being detected even after the surface of the 
Workpiece is pre-charged once more. This incapability makes 
it impossible to observe the patterns. For this reason, the 
potential of the spot to be observed needs to be prevented 
from decreasing for the purpose of enabling the bottoms of 
the respective patterns to be ob served repeatedly. Particularly, 
the spot to be observed needs to be prevented from being 
negatively charged by forming an electric ?eld Where it is 
hard for secondary electrons generated from the bottom and 
sideWall of each of the patterns to return to the Workpiece. 

In the case of the present invention, the surface of the 
Workpiece is pre-charged by changing the range on Which a 
beam of electrons is irradiated on a step-by-step basis, and a 
moderate electric gradient is formed in a periphery of a range 
to be observed. This stabiliZes the potential of the electrostatic 
charge in each of the patterns to be observed and a vicinity of 
the range to be observed. The formation of the moderate 
electric gradient in the periphery of the spot to be observed 
curbs a phenomenon in Which secondary electrons generated 
While a beam electrons is being irradiated on the range are 
pushed back to the Workpiece, and thus checks decrease in the 
potential in the spot to be observed. This makes it possible to 
detect secondary electrons e?iciently, and makes the pre 
charging effect last. 
The method of observing a Workpiece according to the 

present invention includes the steps of: irradiating a beam of 
electrons on a ?rst region in the surface of a Workpiece includ 
ing a range to be observed; irradiating a beam of electrons on 
a range to be irradiated by narroWing doWn the range to be 
irradiated from the ?rst range on a step-by-step basis; and 
observing the Workpiece by irradiating a beam of electrons on 
the range to be observed. In addition, it is desirable that the 
method should further include the step of irradiating a beam 
of electrons on the range to be irradiated by enlarging the 
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range to be irradiated on a step-by-step basis Within an area 
narrower than the ?rst region. While the range on Which the 
beam of electrons is irradiated is changed on the step-by-step 
basis, it is desirable that the range should be changed With 
continuously irradiating the beam of electrons on the range to 
be irradiated instead of intermittently irradiating the beam of 
electrons thereon. In a case Where the range on Which the 
beam of electrons is irradiated is changed, the accelerating 
voltage, scan speed, and/or the amount of probe current may 
be changed simultaneously With the changing of the range on 
Which the beam of electrons is irradiated. 

The method of observing a Workpiece according to the 
present invention further includes the steps of forming a mod 
erate electric gradient around a contact hole formed in the 
Workpiece on the surface of the Workpiece in a periphery of 
the contact hole, and observing the contact hole by irradiating 
a beam of electrons on the contact hole, When observing the 
contact hole. The electric gradient is that Which has a positive 
potential, and in Which the potential in the vicinity of the 
contact hole is loWer than the potential in positions father 
aWay from the contact hole 

The present invention makes it possible to stabiliZe the 
potential of the electrostatic charge in the patterns to be 
ob served and the periphery of the range to be observed, and to 
accordingly observe the bottoms of the respective patterns 
stably and repeatedly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a ?owchart of an observation Which is performed 
by use of a pre-charging method according to the present 
invention. 

FIGS. 2A to 2D are diagrams shoWing a change in the 
potential of an electrostatic charge in a contact hole, Which 
change is seen When the contact hole is observed by use of a 
conventional type of pre-charging method. 

FIGS. 3A to 3C are diagrams shoWing orbits of secondary 
electrons, and hoW a Workpiece is electrostatically charged, 
Which are seen When the contact hole is observed by use of the 
conventional type of pre-charging method. 

FIGS. 4A and 4B are diagrams shoWing hoW a pattern is 
electrostatically charged, and hoW an image looks. 

FIGS. 5A and 5B are diagrams shoWing the difference 
betWeen the conventional type of pre-charging method and 
the pre-charging method according to the present invention in 
the potential of the electrostatic charge. 

FIGS. 6A to 6C are diagrams shoWing a change in the 
potential of an electrostatic charge, Which is seen When a 
range to be observed is observed by use of the pre-charging 
method according to the present invention. 

FIG. 7 is a diagram shoWing orbits of secondary electrons, 
and hoW a Workpiece is electrostatically charged, Which are 
seen When the range to be observed is observed by use of the 
pre-charging method according to the present invention. 

FIG. 8 is a schematic diagram of a range on Which a beam 
of electrons is irradiated by use of the pre-charging method 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

First of all, descriptions Will be provided for What are 
problems With a conventional type of pre-charging method. 
FIGS. 2A to 2D are diagrams shoWing change in the potential 
of an electrostatic charge in a contact hole, Which change is 
seen When the contact hole is observed With a higher magni 
?cation (When a narroWer range is observed by irradiating a 
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4 
beam of electrons on the narroWer range) by use of the con 
ventional type of pre-charging method. FIGS. 3A to 3C are 
explanatory diagrams shoWing orbits of secondary electrons 
generated from the bottom of the contact hole. 
As shoWn in FIG. 2A, the potential 20211 of an electrostatic 

charge in the surface of a Workpiece is overall high, right after 
a Wider range in the surface of the Workpiece is pre-charged. 
Once beam of electrons is irradiated on a narroWer range in 
the surface of the Workpiece in order that the Workpiece can 
be observed With a higher magni?cation, the potential 20211 of 
the electrostatic charge decreases in the observed range 201, 
as shoWn in FIG. 2B. FIG. 3A shoWs orbits of secondary 
electrons 203 Which are seen When an observation is started. 
When observed immediately after pre-charged, secondary 
electrons 203a generated from the bottom of a contact hole 
204 can be detected being accelerated due to the potential 
202!) of the electrostatic charge in the surface of the Work 
piece 101 because the potential 202!) is high. At this time, 
hoWever, orbits of secondary electrons 20319 as parts of sec 
ondary electrons generated from the bottom of the contact 
hole are curved so that the secondary electron 203b returns to 
the Workpiece, because the potential in a vicinity of the range 
to be observed is high as Well. 

If the beam of electrons continues being irradiated on the 
range to be observed for the observation, the potential 
decreases due to the irradiation of the beam of electrons. This 
reduces the force With Which the secondary electrons are 
lifted up. As a result, orbits respectively of secondary elec 
trons generated are apt to be curved more easily, and more 
secondary electrons return to the Workpiece, as shoWn in FIG. 
3B. The more secondary electrons return to the Workpiece, 
the loWer the potential 2020 of the electrostatic charge in the 
range 201 to be observed becomes, as shoWn in FIG. 2C. 
When the potential of the electrostatic charge decreases in 

the range 201 to be observed to a large extent, the contact hole 
204 per se starts to be negatively charged gradually, as shoWn 
in FIG. 3B. Once the contact hole 204 per se is negatively 
charged completely, the contact hole 204 has an electrostatic 
potential 202d as shoWn in FIG. 2D. As a result, no secondary 
electrons 2030 can escape from the contact hole 204, as 
shoWn in FIG. 3C. This makes it impossible to observe the 
bottom of the contact hole. 

FIGS. 4A and 4B are schematic diagrams each shoWing an 
observation image 205 of the contact 204 and the cross 
section thereof FIG. 4A shoWs a condition Which is seen 
immediately after a pattern is pre-charged. FIG. 4B shoWs a 
condition Which is seen When the pattern is negatively 
charged. While the bottom of the contact hole 204 in particu 
lar is being observed, if the sideWall of the contact hole 204 is 
negatively charged as shoWn in FIG. 4B, this negative charge 
makes it impossible to observe the secondary electrons 203c 
generated from the bottom of the contact hole 204. For this 
reason, When a contact hole is intended to be observed, the 
contact hole needs to be pre-charged lest the bottom and 
sideWall of the contact hole should be negatively charged. In 
particular, in a case Where the Workpiece is an easily charged 
material, such as an insulating material, negative charges 
Which are injected into the sideWall of the pattern When the 
pattern is observed With a higher magni?cation remain in the 
sideWall. For this reason, the potential in the observed pattern 
remains loW even though the surface of the Workpiece is 
pre-charged once again. This makes it impossible to observe 
the pattern. 

With these taken into consideration, in the case of the 
present invention, a Wider range in the surface of a Workpiece 
is positively charged once, as is the case With a conventional 
type of method. Thereafter, a moderate electric potential gra 
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dient is intentionally formed in a spot to be observed. This 
scheme reduces an in?uence of the potential Which changes 
While the pattern is being observed With a higher magni?ca 
tion. The formation of the moderate electric potential gradient 
makes it possible to check orbits of the respective generated 
secondary electrons from being curved, and to check the 
secondary electrons from returning the Workpiece. This 
makes it possible to prevent the potential in a vicinity of the 
spot to be observed from decreasing abruptly. Thereby, the 
contact hole per se Will never be negatively charged. Accord 
ingly, it is possible to observe the pattern by pre-charging the 
surface of the Workpiece. 

FIG. 1 is a ?owchart of the observation using the pre 
charging method according to the present invention, in Which 
the moderate electric potential gradient is formed in the vicin 
ity of the spot to be observed. In addition, FIG. 8 shoWs a 
schematic diagram of a range to be pre-charge (a range on 
Which a beam of electrons is irradiated). 

In step S11, a beam of electrons is irradiated on a Wider 
range in the surface 101 of the Workpiece, and the spot to be 
observed is thus positively charged. In this respect, a larger 
area of positive electrostatic charge is formed in the surface 
101 ofthe Workpiece. First of all, as shoWn in FIG. 8, a beam 
of electrons is irradiated on a Wider range 801, and the surface 
of the Workpiece is thus pre-charged. 

In other Words, the surface of the Workpiece is positively 
charged by pre-charging the Wider range in the surface, or by 
pre-charging the surface With a loWer magni?cation. In this 
respect, approximately 20 um by approximately 20 pm to 
approximately 100 pm by approximately 100 um canbe listed 
as an example of the Wider range. 1,000 times to 5,000 times 
can be listed as an example of the magni?cation. However, the 
Wider range and the magni?cation are not necessarily limited 
to these numbers. If the Wider range is pre-charged by irradi 
ating the beam of electrons on the Wider range in this manner, 
this makes it possible to make the positive electrostatic charge 
larger, and to accordingly make the potential of the electro 
static charge larger. The Wider range the beam of electrons is 
irradiated on, the larger the maximum amount of the electro 
static charge becomes. In particular, in a case Where the 
surface of the Workpiece is positively pre-charged, the pre 
charging effect is larger When the beam of electrons is irradi 
ated on the surface of the Workpiece under a condition that 
excited secondary electrons are larger in number than elec 
trons irradiated on the surface of the Workpiece. The surface 
of the Workpiece is easier to be positively charged When the 
amount of probe current for each scan is smaller. For this 
reason, the larger the number of times that a beam of electrons 
is scanned in a Wider range With a loWer probe current at a 
higher speed repeatedly, the more ef?ciently the surface of the 
Workpiece can have a potential of the positive electrostatic 
charge. 

In addition, the beam of electrons needs to be irradiated on 
the surface of the Workpiece repeatedly in order for the poten 
tial of the electrostatic charge to be saturated. In this context, 
the irradiation time also needed to be increased in order to 
enhance the effect of pre-charging the surface of the Work 
piece to the positive electrostatic charge. Moreover, as the 
amount of the beam of electrons irradiating on the surface of 
the Workpiece is increased, the potential of the electrostatic 
charge becomes saturated more quickly. This slightly reduces 
the maximum value of the potential of the electrostatic 
charge. HoWever, the increasing of the amount of the probe 
current makes it possible to pre-charge the surface of the 
Workpiece at a higher speed. 

The effect of pre-charging the surface of the Workpiece 
positively is that the pre-charging makes it easier to observe 
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6 
the bottom of the pattern, because the potential difference 
betWeen the surface of the Workpiece and the bottom of the 
pattern lifts up secondary electrons generated from the bot 
tom of the pattern. HoWever, the merely increasing of the 
potential of the electrostatic charge in the surface of the 
Workpiece cannot enhance the number of repeated observa 
tions to a large extent. 

With this taken into consideration, in the case of the present 
invention, the beam of electrons is irradiated on the surface of 
the Workpiece by narroWing the range on Which to irradiate 
the beam of electrons for the purpose of forming the moderate 
electric potential gradient in the spot to be observed, in step 
S12. At this time, the range on Which to irradiate the beam of 
electrons is gradually narroWed doWn to the range to be 
observed. Nevertheless, the beam of electrons need not be 
preliminarily irradiated on the surface of the Workpiece With 
a magni?cation raised to the magni?cation employed for the 
observation to be carried out. In addition, the range on Which 
to irradiate the beam of electrons is changed on a step-by-step 
basis, or continuously. If the beam of electrons is irradiated 
thereon Without interruption, the potential of the electrostatic 
charge changes smoothly. For this reason, the beam of elec 
trons had better be irradiated on the range to irradiate the 
beam of electrons Without interruption While the range is 
being changed. 

Step S12 Will be illustrated by use of FIG. 8 shoWing 
pre-charged ranges. The beam of electrons is irradiated on the 
range on Which to irradiate the beam of electrons by narroW 
ing doWn the area from the range 801 to a range 802, a range 
803 and a range 804 sequentially. 

While the range on Which to irradiate the beam of electrons 
is larger, the potential of the electrostatic charge is larger. As 
the range on Which to irradiate the beam of electrons is nar 
roWed doWn, the scanning speed becomes loWer, and an 
amount of the beam of electrons irradiated for a unit area 
becomes larger. As a result, the potential of the electrostatic 
charge becomes smaller. This makes it possible to make the 
potential of the electrostatic charge in the spot to be observed 
loWer than the potential of the electrostatic charge in the 
periphery of the spot to be observed by narroWing doWn the 
range on Which to irradiate the beam of electrons on a step 
by-step basis or continuously. In addition, the condition in 
Which the surface of the Workpiece is electrostatically 
charged and the potential of the surface thereof are capable of 
being controlled by changing the amount of the beam of 
electrons irradiated on the surface thereof depending on the 
range on Which to irradiate the beam of electrons as Well, as a 
method other than the method in Which the scanning speed is 
changed depending on the range on Which to irradiate the 
beam of electrons. These methods may be used in combina 
tion. 

In step S13, the range on Which to irradiate the beam of 
electrons is enlarged on a step-by-step basis or continuously 
once the range on Which to irradiate the beam of electrons is 
smaller. FIG. 8 illustrates that the range on Which to irradiate 
the beam of electrons is enlarged from the range 804, the 
range 803, the range 802 to the range 801 sequentially. At this 
time, the range on Which to irradiate the beam of electrons 
need not be larger than the range on Which the beam of 
electrons has been irradiated in step S11, and may be smaller 
than the range 801 on Which the beam of electrons has been 
irradiated in step S11. It should be noted that the range on 
Which to irradiate the beam of electrons had betterbe changed 
by irradiating the beam of electrons thereon Without interrup 
tion. It is desirable that the beam of electrons should be 
irradiated thereon Without interruption While the How pro 
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ceeds from step S12 to step S13, and that this should be the 
case With the How Which proceeds from step S13 to step S12. 

If steps 12 and 13 are further carried out after step S13 is 
carried out, this makes it possible to form a stable and mod 
erate electric potential gradient, and to accordingly form a 
stable potential of the positive electrostatic charge. In step 
S13, if, for the last time, the surface of the Workpiece is 
pre-charged by irradiating the beam of electrons on the Wider 
range 801 in the surface thereof after repeating carrying out 
steps S12 and S13 before the observation, this pre-charging 
makes it possible to enlarge the positive electrostatic charge, 
and to accordingly observe the pattern stably in step S14. 

FIGS. 5A and 5B are schematic diagrams shoWing the 
difference in the potential of the electrostatic charge betWeen 
a conventional type of pre-charging method (one-time pre 
charging in a Wider range) and the pre-charging method 
according to the present invention. In the case of the conven 
tional method in Which a Wider range is pre-charged once, as 
shoWn in FIG. 5A, a potential 202h of the electrostatic charge 
in the pre-charged range is evenly high, and an abrupt electric 
potential gradient exists only in each boundary betWeen 
ranges on Which to irradiate the beam of electrons. For this 
reason, the potential 202h of the electrostatic charge in the 
range 201 to be observed is equal to the potential 202h of the 
electrostatic charge in the periphery of the range 201 to be 
observed. On the other hand, in the case of the pre-charging 
method according to the present invention, the potential of the 
electrostatic charge of each of the range 201 to be observed 
and the vicinity of the range 201 is loWer than the potential of 
the electrostatic charge of their surroundings. 

FIGS. 6A to 6C are diagrams shoWing change in the poten 
tial of the electrostatic charge, Which change is seen When an 
observation is carried out With the moderate electric potential 
gradient formed in the periphery. In addition, FIG. 7 is a 
diagram shoWing orbits of secondary electrons and hoW the 
Workpiece is electrostatically charged, Which are seen When 
the observation is carried out With the moderate electric 
potential gradient present in the periphery of the region to be 
observed. 
As shoWn in FIG. 6A, the potential 202e of the electrostatic 

charge in the spot to be observed is beforehand loWer than the 
potential 202e of the electrostatic charge in the periphery of 
the spot to be observed. Moreover, because the potential 202e 
of the electrostatic charge in each of the spot to be observed 
and the vicinity of the spot is beforehand loWer as shoWn in 
FIG. 6A, the orbits of the respective secondary electrons 20311 
are curved less, and this makes it possible to check the sec 
ondary electrons from returning to the surface of the Work 
piece, even though the potential of the electrostatic charge 
slightly decreases While the observation is being carried out 
With the higher magni?cation as shoWn in FIG. 6B. For this 
reason, the potential of the electrostatic charge does not 
decrease abruptly in the range 201 to be observed. This makes 
it possible to minimize the decrease in the potential of the 
electrostatic charge in the range 201 to be observed. Accord 
ingly, it is possible to keep the potential 202g of the electro 
static charge in the contact hole 204 positive as shoWn in FIG. 
6C, and to ob serve the contact hole stably. Furthermore, in the 
case of this method, it is possible to observe the bottom of the 
contact hole 204 repeatedly, because the potential of the elec 
trostatic charge in the contact hole 204 is positive. 

If the irradiation of the beam of electrons on the narroWer 
range With the higher magni?cation is interrupted While the 
irradiation is being carried out, no electrons are injected into 
the Workpiece locally. This changes the condition in Which 
the range 201 to be observed is electrostatically charged. In a 
case Where the irradiation of the beam of electrons on the 
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8 
narroWer range is going to be interrupted, the irradiation can 
be interrupted after the beam of electrons is irradiated on a 
range Wider than the range to be observed. If the irradiation is 
interrupted in this manner, this makes it possible to check the 
potential of the electrostatic charge from decreasing, and to 
accordingly observe the bottom of the contact hole repeatedly 
and stably. 

In the case of the foregoing embodiment, the surface of the 
Workpiece is positively charged and thus pre-charged by irra 
diating the beam of electrons on the surface of the Workpiece. 
It should be noted, hoWever, that a moderate electric potential 
gradient may be formed by electrostatically charging a vicin 
ity of the spot to be observed by use of a method other than the 
method in Which a beam of electrons is irradiated thereon. 
Thereby, if the potential in each of the spot to be observed and 
the vicinity of the spot to be observed is beforehand set loWer 
than the potential of their periphery, this makes it possible to 
reduce the phenomenon in Which orbits respectively of sec 
ondary electrons are curved toWard the range to be observed 
and the pattern thereof so that the secondary electrons are 
pushed back to the range and the pattern. As a result, it is 
possible to check the pattern and the spot to be observed from 
being negatively charged, and to accordingly check the poten 
tial in each of the pattern and the spot to be observed from 
decreasing While the observation is being carried out With the 
higher magni?cation, and after the observation is carried out. 
Employment of the present invention makes it possible to 
observe the bottom of the pattern stably, and to accordingly 
observe the bottom of the pattern repeatedly and stably. 

In a case Where the bottom of a microscopic pattern in a 
semiconductor device and the like is intended to be observed 
and measured, employment of the present invention makes it 
possible to observe and measure the bottom of the pattern, 
and additionally to observe and measure the bottom thereof 
repeatedly. 
What is claimed is: 
1. A method of observing a Workpiece, comprising: 
irradiating a beam of electrons on a ?rst region, including 

a a hole pattern, in a surface of the Workpiece such that 
the ?rst region is electrostatically charged positively; 

irradiating the beam of electrons by making a range on 
Which to irradiate the beam of electrons narroWer than 
the ?rst region on a step-by-step basis such a potential of 
the electrostatic charge becomes loWer in positions 
closer to the hole pattern; and 

observing a range to be observed including the hole pattern 
by irradiating the beam of electrons on the range to be 
observed. 

2. The method of observing a Workpiece as recited in claim 
1, further comprising the step of irradiating the beam of 
electrons by making the range on Which to irradiate the beam 
of electrons Wider Within a range narroWer than the ?rst 
region on a step-by-step basis. 

3. The method of observing a Workpiece as recited in claim 
1, Wherein the range on Which to irradiate the beam of elec 
trons is changed While the beam of electrons is being continu 
ously irradiated on the range on Which to irradiate the beam of 
electrons. 

4. The method of observing a Workpiece as recited in claim 
1, Wherein a bottom of a contact hole formed in the Workpiece 
is observed. 

5. The method of observing a Workpiece as recited in claim 
1, Wherein the observation is carried out by irradiating the 
beam of electrons in a range Wider than the range to be 
observed before the observation is carried out. 

6. The method of observing a Workpiece as recited in claim 
1, Wherein, When the range on Which to irradiate the beam of 
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electrons is changed, conditions for irradiating the beam of 
electrons on the range are simultaneously changed. 

7. The method of observing a Workpiece as recited in claim 
6, Wherein the conditions for irradiating the beam of electrons 
on the range are on at least one of an accelerating voltage, a 

scanning speed and an amount of probe current. 

8. A method of observing a Workpiece for observing a 
contact hole formed in the workpiece, comprising: 

forming a moderate electric potential gradient in a vicinity 
of the contact hole in the Workpiece; and 

10 
observing the contact hole by irradiating a beam of elec 

trons on the contact hole by using a range on Which to 
irradiate the beam narroWer than a ?rst region in a step 
by-step basis such that a potential is loWer closer to a 
contact hole. 

9. The method of observing a Workpiece as recited in claim 
8, Wherein the electric potential gradient is formed in a Way 
that the potential in the vicinity of the contact hole is loWer 
than that in an outer periphery of the vicinity of the contact 
hole. 


